Identification of calmodulin-, Ca(2+)-, and ruthenium red-binding domains in the Ca2+ release channel (ryanodine receptor) of rabbit skeletal muscle sarcoplasmic reticulum.
cDNAs encoding trpE fusion proteins containing fragments of the skeletal muscle Ca2+ release channel (ryanodine receptor) were expressed in bacteria. The fusion proteins, which covered about 90% of the linear sequence of the ryanodine receptor, were used to identify calmodulin- (CaM), Ca(2+)-, and ruthenium red-binding regions in the ryanodine receptor through the use of 125I-CaM, 45Ca2+, and ruthenium red overlay procedures. Six Ca(2+)-dependent CaM-binding domains were detected in the skeletal muscle ryanodine receptor. Strong CaM-binding domains were localized in regions 6, 11, 12, and 13, in subregions 6b, 11b, and 13b, and in short sequences 6b3, 11b1, and 13b2, lying between amino acid residues 2063 and 2091, 3611 and 3642, and 4303 and 4328. Weaker CaM-binding domains were localized in regions 4, 9, and 10 and in subregions 4b, 9b, and 10a, lying between residues 921 and 1173, 2804 and 2930, and 2961 and 3084. Most of these CaM-binding domains encompassed all or part of previously predicted CaM-binding sites. Strong 45Ca(2+)- and ruthenium red-binding sites domains were localized in the NH2- and COOH-terminal regions of the ryanodine receptor and in regions 6, 12, and 13. The 45Ca(2+- and ruthenium red-binding sites in regions 6 and 12 were localized in subregions 6b and 12b, lying between residues 1861-2094 and 3657-3776. These data together with earlier studies (Chen, S. R. W., Zhang, L., and MacLennan, D. H. (1992) J. Biol. Chem. 267, 23318-23326), show that strong CaM-, Ca(2+)-, and ruthenium red-binding domains are colocalized in the skeletal muscle ryanodine receptor.